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By David Pratchett1, Mick Carrick2 and Stuart Young3
Rangeland Management fhe yjrsf cattle to be introduced to Western Australia's Kimberley region
Adviser, Kununurra anived at Qr d River station in 1884, after Nathaniel Buchanan had walked
2
Beef Cattle Research 4000 head of Shorthorn cattle overland from Queensland, on behalf of the
Officer, South Perth ownerS/ Osmond and Panton.
3

• Brahman and BrahmanShorthorn cross cows.
Production from the
Brahman-Shorthorn cross
is more profitable than tha
from the Shorthom under
Kimberley conditions.

Technical Officer, In the early years of the Kimberley pastoral industry the virgin pastures allowed
Kununurra

stock numbers to increase rapidly. Little consideration was given to stock or
rangeland management, or to whezther other types of cattle could be raised for
improved production.

The Department of Agriculture started a comprehensive trial at Ord Regeneration Research Station (previously Ord River Station) in 1980 to evaluate the
fertility, mortality and growth rate of Brahman and Africander cattle and their
crosses. This article discusses some of the highlights of this eight-year trial, and
the implications for the industry.
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Background
The Kimberley, in the tropical north of the
State, has a total area of about 320,000 sq. km.
May to August is dry and relatively cool, with
maximum temperatures of about 32°C and
minimum temperatures of about 16°C. In the
remaining months, maxima exceed 35°C, and
usually exceed 38°C during October and
November.
Average annual rainfall ranges from 1,000 mm
in the north-west coastal area to less than 300
mm in the southern perimeter, and is confined
to the four months between November and
February. Occasionally there is useful rain in
November and April.
The evaporation rate is high, ranging from
2,000 mm to 3,000 mm per year, fn a late dry
season it can rise to 300 mm per month in
inland areas. This high rate of evaporation,
together with the sporadic nature of rainfall,
results in pasture species being water-stressed
even during the wet season.
Like many tropical semi-arid grasslands, the
pastures have poor nutritional value, and are
low in protein, energy and phosphorus (Holm
and Eliot, 1980). These harsh conditions,
combined with the rearing of cattle types not
well adapted to heat or to internal or external
parasites, have resulted in slow growth of
cattle and low turn-off.

•

Table 1. Turn-off of Kimberley cattle from 1973 to
1987
Year

Number
turned off

1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987

106,294
60,548
47,249
54,432
67,725
83,505
109,175
125,060
104,866
93,247
106,661
115,653
118,047
112,070
100,425

Est. Kimberley
cattle population

662,819
678,467
702,309
741358
791363
811,864
783,983
788,811
767,105
747,500
682,200
701,310
645,020
671,850
653,150

Estimate
turn-off %

16
9
7
7
9
10
14
16
14
12
16
16
18
17
15

(Source: Department of Agriculture, Kununurra)
Note: The Kimberley cattle population figures in column 3 are only estimates based on stock returns and experience. In the Kimberley, cattle are often only yarded
once a year. Even if these are counted accurately, the
figures quickly become out of date because of deaths
and births and because cattle are missed in the musters.
For these reasons, the cattle population is only an estimate and likely to underestimate the populations. This
means that the turn-off percentage in column 4, although low by southern standards, is still likely to be an
over-estimate of the true situation.

Mustering cattle on Ord Regeneration Research Station.
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Table 1 shows the turn-off since 1975, along
with the estimated turn-off percentage. The
latter is only an estimate because the Kimberley cattle population in any one year is based
on mustering figures provided by the stations
and there is no way of verifying these figures.
This population figure is used in the calculation to determine turn-off percentage and
although total turn-off can be verified, the
turn-off percentage must only be an approximation.
The slow growth rates can be verified by
examination of abattoir records (Frapple, 198087). These show that most bullocks are 8 teeth
or older when they are slaughtered. This
means they are at least four years old, and
many are considerably older, before they reach
a suitable slaughter weight.

The trial is situated on the soils of the Nelson
land system. These soils are extremely unstable, and uncontrolled grazing in the past has
removed the native perennial vegetation and
caused massive erosion (Fitzgerald, 1968).
Subsequent cultivation and the planting of
exotic species has regenerated much of the
land.
The pastures now consist mainly of Birdwood
grass (Cenchrus setiger) and buffel grass (C.
ciliaris). Some native grasses, such as limestone
grass (Enneapogon spp.), ribbon grass (Chyrsopogon spp.) and white grass (Sehima spp.) have
re-appeared.
Cattle

Six genotypes (genetic classes of cattle) with
about 100 cows per group are being compared
The Kimberley region was populated with
in the eight-year trial. These are:
Shorthorn cattle from Queensland and New
• Straight Shorthorn
South Wales in the 1880s. The descendants of
these cattle, supplemented at times by "im• Straight Brahman
proved" Shorthorns from the south of Western
• 1st cross Brahman x Shorthorn
Australia, have had their productivity largely
influenced by natural rather than artificial
• 2nd (interbred) cross Brahman x Shorthorn
selection. The resultant cattle type, known as
• 1st cross Africander x Shorthorn
the "Kimberley Shorthorn", appear to differ
little from other Shorthorn cattle.
• 2nd (interbred) cross Africander x Shorthorn
One approach to improving herd productivity
The first cross animals are those which result
is to introduce cattle types better adapted to
directly from crossing the parent straight
Kimberley conditions than the Kimberley
breeds. These animals show the maximum
Shorthorn. Zebu (Bos indicus ) cattle such as
amount of hybrid vigour as a result of gene
Brahman and Africander crosses have been
interactions. The second or interbred crosses
shown to have better heat tolerance and better
arise from mating first cross bulls with first
resistance to cattle ticks and internal parasites
cross cows to produce a stable interbred type
than Shorthorn cattle (Bos taurus) in the wetter which loses about half the hybrid vigour of
Queensland tropics. In an attempt to overcome first crosses (Figure 1). In the long term, introthe fertility problems experienced with some
duction of a new breed under open range conBos indicus types, research scientists at Belmont ditions will effectively result in an interbred
Research Station at Rockhampton have shown
cross, such as the second interbred cross cattle
that interbred Africander x Hereford-Shortin this trial. Hybrid vigour particularly influhorn crosses have a higher fertility than
ences fertility and survival traits.
Brahman crosses.
Research programme: Ord Regeneration
Research Station
Soi/ and pasture types
The Ord Regeneration Research Station,
through which the Ord River and several of its
major tributaries flow, is 200 km south of
Kununurra. The country is undulating and
most of the soils are alkaline, ranging from pH
8.5 to 9.0.

• A first cross Africander-Shorthorn cow. These cows are
highly fertile.

H
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Purebred
Shorthorn cows

Shorthorn bulls

Straight Shorthorn
Crossbreds
Brahman bulls

1

X

Shorthorn cows

,

1

1st cross Brahman X Shorthorn

D A Brahman cow. Brahman and Africander cattle are
more tolerant of heat than Shorthorns.

1st cross Brahman / Shorthorn

1st cross Brahman / Shorthorn

bulls

cows

Figure 1. Production of pure bred cattle and first and
second (interbred) crosses.

2nd (interbred) cross
Brahman / Shorthorn

From these six breeder groups, eight steer
groups are produced. These are:
• Straight Kimberley Shorthorn
• Straight Brahman
• 1st cross Brahman/Shorthorn
• 2nd cross Brahman/Shorthorn
• 3rd cross Brahman/Shorthorn. These
animals are produced by mating second cross
Brahman/Shorthorn bulls with second cross
Brahman/Shorthorn cows.
• 1st cross Africander/Shorthorn
• 2nd cross Africander/Shorthorn
• 3rd cross Africander/Shorthorn. These
animals are producing by mating second cross
Africander/Shorthorn bulls with second cross
Africander/Shorthorn cows.
• Some of the cross bred weaners at Ord Regeneration
Research Station.

Twenty replacement heifers are introduced to
each group each year and the oldest cows are
removed. Heifers are first mated when 15
months old.
In this trial, heifers are mated at the unusually
early age of 15 months to minimize the influence of "mickey" (wild) bulls on the herd.
Cows are culled when they are seven years old.
They are not removed for any other reason.
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Stocking rates
The various cattle types and their crosses are
run together, except at mating and calving
time, at about one cow per 15 ha. The calving
paddocks are stocked more heavily at about
one cow per 12 ha, but the cattle are only in
these paddocks for five months. Steers are run
in separate paddocks at about one beast per
20 ha, because of the poor vegetation.
Management
Cows are joined with bulls at the rate of four
bulls per 100 cows from March 15 until the end
of May.
At birth, calves are ear-tagged and the identity
of their mothers recorded. Calves are branded
in May, suitable male calves are selected for
future mating and the remaining males are
castrated. Calves are weaned at the end of July,
when cows and calves are weighed.
Cows are pregnancy-tested in November and
allocated to calving paddocks. All non-pregnant cows are removed and run together as a
separate mob to ease pressure in the calving
paddocks. All cattle are weighed at this time.
Steers from each group are run together until
they are slaughtered. A random selection of
half the steers is slaughtered at 27 months old,
with the remainder being slaughtered at
39 months. Initially the cattle were slaughtered
at the Wyndham meatworks in the east Kimberley. Since its closure in 1985, the cattle have
been trucked south for slaughter. Carcass
weight and back fat thickness are measured at
the 12 to 13th rib. Samples are also taken for
meat quality evaluation.

Table 2. Mean annual calving percentage from 1981 to 1987 for
the genotype cows with all females included and with the 15
month heifers excluded

Cow genotype

Calving percentage
All cows Heifers
included removed

51
Shorthorn
59
Brahman
66
1st cross Brahman/Shorthorn
>m 53
2nd (interbred) cross Brahman/Shorthorn
64
1st cross Africander/Shorthorn
iorn)63
2nd (interbred) cross Africander/Shorthorn)
63

76
76
88
68
86
82

Measurements
Fertility
Fertility, mortality and growth rates are measured to evaluate the economic merit of the
various genotypes in the Kimberley.
For management purposes, heifers join the
herd at 15 months old. Their calving percentages averaged only 30 per cent from 1981 to
1987.

The Shorthorn and the second (interbred) cross D Brahman-Shorthorn
Brahman/Shorthorn had lower calving percent- cross steers and Africander-Shorthorn cross steers
ages than the other four groups. Of particular
interest is the much reduced calving percentage
of the second (interbred) cross Brahman/
Shorthorn compared with the first cross Brahman/Shorthorn. This reduced calving percentage is not seen in the second (interbred) cross
Africander/Shorthorn which is just as fertile as
the first cross Africander/Shorthorn.

Table 2 shows the mean annual calving percentage from 1981 to 1987 for the genotype
cows with all females included and with the
15-month heifers excluded. There was considerable variation in fertility from year to year,
with 1984 being the best year and 1987 the
worst. This is correlated with the previous
year's rainfall at the time of conception. In
years of above average rainfall, calving percentage increased in the following year.

The second and subsequent (interbred) cross of
Brahman x Shorthorn steers grew satisfactorily,
but the low fertility of the interbred Brahman x
Shorthorn females has serious implications for
the industry. A grazier might be prepared to
carry heavier, faster growing cows in the herd if
they are fertile and if their calves grow fast, but
the cost of cow maintenance becomes a problem
if fertility is not also high. In the case of the
Africander x Shorthorn crosses, growth rates
were not as high as the Brahman crosses, but
fertility was maintained in the subsequent
interbred cross.
153
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Although neither of the cattle crosses tested to
date provide all the answers for the Kimberley,
they are both significantly more profitable than
the Shorthorn under these Kimberley conditions. Future research will focus on the possibility of finding or developing a breed or cross
which will combine the fertility of the Africander crosses with the rapid growth of the
Brahman crosses.
Mortality
Few of the cows died in all six groups and it
was not possible to detect major differences in
mortality rates among the genotypes. Likewise
few of the steers died once they were 12
months old.
However, the calves had a high death rate,
with major differences among years and
genotypes. Table 3 shows the percentage calf
survival from birth to weaning and from birth
to the following November when they were
about 10 months old. Calves averaged a 10 per
cent mortality from birth to 10 months, except
the mortality rates of the Shorthorn (16 per
cent) and the second (interbred) cross Africander/Shorthorn (17 per cent) were considerably
greater than for the other groups.

Table 3. Percentage calf survival, mean of 7 years, 1980 to 1986

Cow genotype

Calf survival
weaning
November
(7 months) (10 months)

Shorthorn
Brahman
1st cross Brahman/Shorthorn
2nd (interbred) cross Brahman/Shorthom
1st cross Africander/Shorthorn
2nd (interbred) cross Africander

94
94
91
96
94
90

84
91
89
92
90
83

Table 4. Carcass weights (kg) of steers at 27 months (mean of 6
years) and at 39 months (mean of 5 years)

Steer genotype

Carcass weights (kg)
27 months
39 months

Shorthorn
Brahman
1st cross Brahman/Shorthorn
2nd (interbred) cross Brahman/Shorthorn
3rd (interbred) cross Brahman/Shorthom
1st cross Africander/Shorthorn
2nd (interbred) cross Africander
3rd (interbred) cross Africander/Shorthorn

198
225
231
227
201
209
202
213

252
287
303
277
272
266
258
254
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Growth
Table 4 shows there were large differences
between ages and genotypes in carcass
weights. However, the ranking of the genotypes stayed the same, that is at both ages the
first cross Brahman/Shorthorn had the highest
carcass weights followed by second cross
Brahman and pure Brahman.
The measurements of mortality, fertility and
growth can be combined to produce a productivity index for the genotypes (Table 5). As few
cows and steers died, only calf deaths are
considered in the productivity index. This
index is calculated as follows:
Kg steer carcass produced per 100 cows =
calving % i calf survival to 10 months 100+ mean carcass
100
100
2
weight
+ The figure 100 represents 50 each of steers and heifers.
2

Table 5 shows data arranged for steer genotypes, but it is important to remember that the
cow genotype is not necessarily the same. For
example, all first cross groups are out of
straight Shorthorn cows, and their second
(interbred) cross steers are out of first cross
cows. The second (interbred) cross Brahman/
Shorthorn steers, which were the progeny of
the first cross Brahman/Shorthorn cows,
produced the most beef, closely followed by
the pure Brahman. These genotypes produce
between 50 and 60 per cent more beef than the
Kimberley Shorthorn.
The relatively poor productivity index of the
third cross Brahman/Shorthorn steer group
was the result of the poor reproductive performance of the second cross Brahman Shorthorn cows (Table 2). However, productivity
from this group was still between 10 to 15 per
cent better than the straight Shorthorn.
The productivity indices for the Africander
crosses are not as good as those for the Brahman crosses. However the index for the second
cross (interbred) Africander/Shorthorn is
comparable and is a result of the high fertility
of the first cross Africander/Shorthorn cows.
This index only takes into account steers. When
fertility is high, more cows are available for
sale, the cull cows from the Brahman herd and
the first cross Brahman/Shorthom tend to be
larger than their contemporaries which adds to
the overall profitability of the Brahman herds.
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Table 5. Productivity index of kilograms of steer carcasses produced
per 100 cows. The animals in brackets are the dams of the steers

Steer genotype

Slaughtered at
27 months
39 months

Shorthorn (Shorthorn cows)
Brahman (Brahman cows)
1st cross Brahman/Shorthorn (Shorthorn cows)
2nd (interbred) cross Brahman/Shorthorn
(1st cross Brahman/Shorthom cows)
3rd (interbred) cross Brahman/Shorthorn
(2nd cross Brahman/Shorthorn cows)
1st cross Africander/Shorthorn (Shorthorn cows)
2nd (interbred) cross Africander/Shorthorn
(1st cross Africander/Shorthorn cows)
3rd (interbred) cross Africander/Shorthorn
(2nd cross Africander/Shorthorn cows)

4241
6040
5242

5397
7704
6877

6892
4634

8410
6270

4796
5365

6105
6852

5099

6081

Implications for the industry
Although none of the crosses tested to date
provide all the answers for the Kimberley,
Africander and Brahman crosses are both
significantly more profitable than the Shorthorn under Kimberley conditions.

U A one-year-old Brahman
bull.

The Kimberley pastoral industry is moving
strongly towards Brahman crosses at present,
and these early results would confirm that this
is a profitable decision. However, there may
well be a place for the Africander cross with its
superior fertility, especially in the production
of young stock for finishing at a lighter weight
for the high quality meat trade.
The Department of Agriculture is evaluating
the genotype steers from this trial for growth
and meat quality under irrigated pastures in
the north of Western Australia and on southern
pastures.

• A second interbred cross Africander-Shorthorn bull.

Future developmental research to produce a
flexible and stable cattle genotype for the
Kimberley and other northern regions should
also be undertaken.
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